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jB^sgssr^m-r s i t & *tr:frifc. 

[lf*iI3] 3 fete, SBtfeTSSatHLT**, 

iifr^^iatT^M^its i t t*tfM«fli i XJ4 2ia 

< i ) m^(oimt%i,mm&m&&tsmmm 
mmm&zmfeL. (2) mm^DNAZt&mLx 

{ 1 ) ^feft&fTOPiraySU ( 3 ) S9HISBPX(C 

[ff*i!5] §fete, ^uT'£>SflI#:2r3£ia§-t*\ 

[ff*il6 ] IS ( 3 ) * 9— IfiMTRB-M 
WS»a(PCR-RFLPa) J; Off 3 If* 

m. %it. mmm. mmmik. u^f-. ^hspf^ 

[lt*lM9] PCR-RFLPfetCi Off 311*^8 
[000 1 ] 

*fcffl^i5«WftWfW05ri6*=HW-4 . $ fetel¥ L < 
[0002] 

[ b wnmm-t^ s us ] « * *msbfn?&L 

£titT\ SiMS, Mpf, UBS, *ft, MlJtffi, «J 
v * £ H»ift!Bj**«flt § ftT v ^ %wm&<r> # fe 



(M, ^S) OKHt=Sr4SE»t^rt-ft3ife?*m 

flc«£ < (4^f o tz 0 , S^i^ttftT 33v 
S^teUSRS^i&S. Hot, 

■rnflWckSESSfcfc*^ (+/+) jE««# t jWJI 

v ^ s mtx^-^ ^r&^ t o -c *j o . mmi&&&& 

* (m/+ ) S.t^'iE^^af5^^*^Sffl# ( +/+ ) 

[00 03 ] Wit* . b KctStt&iaiW^ T-'^t L 

t y ? $ ixT V \h . Jf - C7) 1 ^» obese (ob) 

±SJB»liHC1950^fc:«&S*L. ±CC57B 
L/6 J^iifsirSh-rSC 5 7BL/6 J -obn^v 1 

x - > y ^ v^x^iEit at/i mmmmo^y-'frmm 1 1 

-CmMStLX^t, objte^iY. Zhang ^ (Y.Zhang et 
al., Nature 372 1994, 425-432) £ «fc 0l994#-t^n 

tiX^Z,. bZ%X\ 43tfe^** J Efc:t>-3ob/'oyBa 
^5JiE«!aHH**»6^iG?-*^'rnfc:fcot><?5 (ob 

rt<, iOld^ob/ob^^x^fflv^^-Cii:, a 
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»ar&-$\ sawfe?3&*flHt (m> <7)«-^ (is^Mafs 

M&t^xnfc}#oM/+T-&4) tfc, ffffiLTfc 
[0004] 

[ unsure-*- & ] *sHa«±iE«iMi*» 

Mitt, MRIP«WW9tffi«flPltt=»^< . M 
ESIWt"JI#*?S (restriction fragment length polymorp 
hism, RFLP) Zmmt-t&jjm, =l#M«Tn-:/£ 

m^iz tf>^ wyy^^-ygva, pcr-ss 

CP (Single Strand Confarmation Polymorphism) j£ 

[0005] *^«»tf . rsiitSftiBsj &41Hu(A, W 

[0006] ±IB«i't < . #l»Dfl5rffifc:tt. *^«( 
*¥Wi£fc:J:4StfirFe>:M ty/^^S^ RFL 
PiW*ffl^i*fe^ff4LV\ RFLPO&tm. 3 

7T-( ^U^<5— ferjS^lSJS (polymerase c 
hain reaction, PCR) £ J; 4 D N A<7)#SC0tI^<50 

4£k£*fr£LT, «*&RFLPiM£ffl^4£i: 
4*\ fWKBHK0Bfafffit=jt&P^E5W»*4*L 

3 ^tr f l pwmtimi£ztLtLi$. «aww**»6»fcD 
n a ^ * $iJEBBNre*ag t . wRBrM-wfl^ft £ , 
Mi trwtaattfc ± -cffis-rs z. 1 1 ± o . awn** 



hh<r> (m/m, M/M, M/+ ) li^-rJUM&fc IX 
*ffl-C* 9 , ^T-affl#:c0|)4 £><7) (m/+ ) ,&X>'iE?S 

ft*** i t 4 . 
[0007] 

wmmm.im'&L, (2) mm^^DNA^mmtx 

( 1 ) fcfcttSffl|R»*Tj(PIU ( 3 ) MMEBPStt 

4. ^T-n-C3fe4M*^3cffi§-^. IS ( 1 ) 

-(3) SrlSDiMt-ii^J:^ Sn^nUWHf^^ 
il.-ih^'T-il.. ±IB^)XS ( 3 ) tetittSfMlKBrfl- 

5^fcj& J -C#4 0 **t<tt, RFLP««ffitcMf4 
ilg (3 ) a, PCRfcifiaiflWHRJfcoJIMi, ©JK 

[0008] -^mmsmt. w&f*s$mwwExi>h 
mmzmm 4 ^f)vm,zm ^ 4 ^la&^io^t* 
mx-fo&tiK tmo&e'rJi&tbLX'te. mm. mm 
m, Miff, SffltJiiug, ttMaaHt, * 

4 . HTKSI«Wt*ffT*»!B * S 4> t < »WT 
4*>\ i#i<ali. *S|B3SrPIS-f-4^0T-i4 : 5rV\ 

[0009] 

[H»J] 

UttM 1 flBS^Mt-4^-f';p-^«H»»co^ 

tiX^^l C 5 7 B L/ 6 J -obV^X.&U3affsSlg^T 
R tJHWeW**T4 FLS -obv^x^ffl 

( 1 ) D N AtOttffi 
WSmmn. JlXfiffFiD, DNAttm^f'/b (QIAamp 
Tissue Kit) £JBV\ fgdr «y h CttH^BWWfclffio 

(IES) , ob/ob (Th^r) S.t/'ob/+ (^sf 
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PCRfcJ:43EJI£-£trfKW<>>JWI, »JRKW^5M> & 
t^Siaaftte J: -S. MK»fM-<o«iBfc: J: 0 fro fc. 

[0 0 10] ( 2 ) 
3tK (Y. Zhang et al., Nature 372 1994, 425-432) 

LX, jf^l'3i-f-h*»^4 2 7-4 3 1ttJft*3Elffl 
Wfcffll^fc. £0>SSPKW (CTGAG) (i$[JPSg#*D_ 
deltiiflMfaSffiTft*. MoT, S£3EH}1{e^£* 
& fflftfr D N A I j D de I fc± OfllBfS^ft* 1 , 

jE?S5:E5iJ (ccgag) S^rf-4DNAtiflJBfS*u5r 

RFLP Hfffi t LT*fflT*>£ t 'RiSft.ft. 
[0011] (3) PCRft 

^SnJtg^HE^cDNA^JgaSKyiJ (Y. Zhang£>. 

mm) iz&j^x* ±ib ( 2 ) t^l/;rflpii 

(7) 5 ' MBXF 3 ' WiZT^A ^— 1 ( = forward prime 
r) W77'fV-2 (= reverse primer) £f£g?L. 

-iay r 2i;RFLP^i;<50M«^lll^-r. HI 
lZ$5^X. ZfVttY^A 2 7 -4 3 1C0I2WCM 

4 19 OScrF I St>'4 4 8-45 1 COHael II^SIRB 
B*-tHiTgP{4fcSPi.T , 4 2 7-43 1 <7)Dde I MRP 

awmrwaa***. pcrii _hia ( i ) xwmmmfr 

tfttOL/lDNA 1 0 0-2 0 Ong. Taq DNA^J 
^5— fe'(SS^) 0.5ffi, dNTP$7?X(S 
JBJS) M'lmM MgCljSr^W-TS^'-y^r- (SB 
it) ^-^tf^:g2 0^ l^EJBBE* (S*7^-f;H 
MSrfiiB) . ±E75^fv- l&t^eDffqtT. "f-^ 
;^-?X>f-TSR-3 0 0 (SWHffP) fcfflWf 
fT-5t.ftt:9 4'C, 15-5r[9 4°C, 1 # ; 5 5 
•C, lir;73 0 C, 1 £ 3 0-+M <%^T7 3 
•C, 5%\ ZCOi 3tU77^V-l&I>'2*SU 

L P Sr-^-tf D N AfpJSSrifig L£ „ 
[0012] ( 4 ) flJPIPlRMJI 
±ie ( 3 ) Ttgfl tfe D N ABW-fcMRIBRDdg I <]fc 

8// 1 ^2-4MO D d e I X\ WtftKRiMWtv 



awpcRmtsifrK-. atflwiBBBKscrF i (mm) 

3 7°ctt3^T i . 5-2mmm<mmL, n 
^titz&m&ismzTtfv-xyfrwmMiz®: ttz . 

AHf-fX^-^-. 1 „ 2. 3(4. *«yip. 5. 6. 
7ttDdeI«iaaff. 8. 9. l OlAScrF iw®M*m 
#ffi=i3WC. 1.5. 8li««BB&C+/+ (IE 
?&) . 2. 6. 9t2ob/ob (jfc^E ) . -f LX 3 . 7. 1 
Oteob/+ Cvy-n) Tfc4£fc;OTra3*i&fflWfe&»& 

a&F3E5lWBiaj«fc«>(^«»4: LTSKL^RF 
+/+ (lit) ; 3E»a&F3& S: fiPSt i Sr^fiO , c, pcr 

mnimmmm^mx-wm^tvf. Ay m 1 #-e& 

ob/ob < ) ; ^Mite^3^^TC0^fe*t#ft-rS 

ere. p c RMmnfflVB&mwmizi o^cwks 

a. Ay k ji 2 

ob/+ (^t-c?) ; ^Mitf^*^^^fe#:co^-t# 
tfSOT. Aym3*rC2&4. 
02^^Bg^^HC. Dde I 5 XU 1 4 0bp(C 

J3(t5 l*«A'y H (iE^) ; 6X"ii9 6 b vWJ-A 4 
bptCfc(tS22|sWSyK (^) ;-f-LT7T1414 
Obp, 9 6bp&f c '4 4bptCfc{tl>33|s^S"y p; 

fcjtfi^lfc-SttTV^. -77. $IJRgP^ScrF It 

[00 13] *!J6 0 OEiOC 5 7BL/6 J- 

obSVFLS-ob-r^X^A.fittiL^DNA^fflW Jh 
SBf:R«» T?^7-l3M^2iIi l ^PCRffi > MR 

p«Dde i mmvmmm.miz x i rfi pii«# 

*1 (C^t"„ 
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^ * E ob/ob 



ob/f 



f/ + 



C57BL/6J-ob 



380 
212 



236 
124 



140 
84 



/Mt 59 2 



360 



224 



FLS-ob 



28 
20 



14 
D 



14 
14 



48 



14 



28 



640 E 



22EE 



3B8E 



*3>mj-* t t t a m 



[0014] gj@2 IBiSv^XO^ 

it ft ^ M 3!l » X 



c Rffi. SiJPfiP^ D d e I Ma^tM^lCJ; 0 . R 

ffltt*^KLTSS5I?-ti\ C 5 7BL/6 J-ob/ob 
V^£-ffrftUi<> 1 fifth*!*) 1 2 OE^ob/obV^ 

[*2] 



C5 7BL/6J-oh/ah7jX 120E^^^^O«-^ 



f ob/+. */f 
S ob/ + 

& ft £ 

* ob/f 

* ob/f 



510E 



5 32J* <10Q&) 



320E —j 

334EE (63%) 

14B - 1 



a* ft & . * i: * ira ji 

* ob/f 2QG^ 
£ ob/+ 200 2^ 



400E (75%) 



IE?r?^x (+/+) *% H K 
(7)PCR-RFLPffi2rffll^ii\ Il^fnSov 
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ob/ob 5-6* *j5g 

ob/+. +/+ lOw -> 13w ► 18v * 21w » Z6w 

(*<Z>»1^) SE1E l@@<Dfc[JJS fffflJH^ 2UBCDtfJffi ffafflg 

ob/ob, ob/+, +/+ S-6w *J£ <*£Nr«Hfc, WtS) 



Wftfirffifc «fc *tff . «*:<7)f' Ise(3iSiai«!Scfll*W9& if* 

[00 15] 

TCCAAGATGG ACCAGACTCT 
tOO 1 7] : 
: 2 0 

mmm ■. ms. 

mm 

AGGGAGCAGC TCTTGGAGAA 

[01] ffilif v7xco o_bjt&p ±jn , ^H^-trOfrJ 

RB»5RDde I OTfSPta (RFLPII) fc , 75 -TV- 
1, 2«^£jir**3SH. 



[0016] sa^j*^- 1 : 

EfllO^S : 2 0 
: Kit 

m<m. : -#« 
mqcomm ■. -&i&D n a 

20 

it«» : -2MB 
mmcDfflg. : -alicDN A 
20 

[H2] 1 1 77 -{7-lM2^IV^PC 

RizX OMBLfcDNAiffr^Wlgil*DdeIXtAScr 



[Hi] 



427 



332 351 
323 | 1 415 

- ctcag |tccaagatobaccagac7ct| cctbg — 

Msl ^7-r7- 1 -> ScrFl 

452 471 

CCGAfl -aS£j; |TTCTCCAAGAGCTGCTCCCr| fiC CTCAfl 

CT0A0 Bftfl l <-^?Y7-2 Dde l 

Dde l 
RF LP 

^'S-fS'-l : 5* -rCCAAGATGff ACCAGACTCT -3' 
«4 7- 2 : 5'-AGGGAGCAGCTCTTGGAGAA-3* 
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[02] 



E> del 



3 c; r F" I 



M1 234 5 6 789 10 




+ /+ ob/ob ob/+ © +/+ ob/ob ob/+ + /+ ob/ob ob/ + 



